Abstract
Introduction
There is an evidence of increasing inpatient expenditure for decedents. Estimates used to assess the economic burden of out-of-pocket (OOP) healthcare expenditure provide an underestimation for inpatient decedent cases. The aims of this paper are to study the trend and pattern of inpatient decedent expenditure and decipher the reasons behind the increasing cost in India.
Methods
Using three rounds of national level National Sample Survey (NSS) data on morbidity & healthcare conducted during 1995-2015 in India, total and component-wise cost of dying was estimated by the socio-demographic characteristics and types of diseases. Generalised linear model was employed to find the changing effect of inpatient decedents on inpatient expenditure on three-time points.
Results
More than half among inpatient decedents were elderly. Mean inpatient expenditure for neoplasm, circulatory system-related diseases and external causes of mortality and morbidity increased substantially during these two decades. Mean decedent inpatient expenditure become double, diagnostic and bed charges increased by 243%, 323% respectively during 2004-05 to 2014-15. During 2014-15 average decedents aged 15-59 years spent ₹53599 in last twelve month of their life. Controlling all other potential factors, the inpatient expenditure among decedents increased substantially between 1995-96 and 2014-15.
Discussion
Out-of-pocket inpatient health expenditure widened between survivor and decedents in between 1995-2014. Increase in the proportion of elderly, proportion of non-communicable and lifestyle-related diseases, expenses on drugs, diagnostics, bed charges largely private sector expenses were the leading reasons for increasing inpatient decedent expenditure. Age-based risk adjustment and modification of end-of-life care are strongly required, future PLOS 
Introduction
Catastrophic health expenditure [1, 2] and impoverishment [3] is often used for assessment of economic burden of out of pocket (OOP) healthcare expenditure. These measures underestimate the economic burden of OOP for households whose members have died during the course of treatment. At the macro level from the perspective of public health financing ignoring the differential in OOP healthcare expenditure between survivors and decedents shall end up with estimates far short of the required budget. Financing end of life care in the USA is estimated to have spent 10-12% of all healthcare spending [4] and end of life care is provisioned in Medicare, the largest health insurance plan in the USA. Hogan et al. [5] have highlighted that about a quarter of the total Medicare budget was spent on healthcare of beneficiaries in their last year of life and further Lubitz & Riley [6] have added that 40% of it was spent in the last 30 days. Seshamani & Gray [7] and Zweifel et al. [8] have used econometric models to confirm the hypothesis that both age and proximity to death are the significant determinants of healthcare expenditure. However, in India, there is no evidence of provisioning of the end of life care and perhaps this has resulted in low public health spending. This is partly due to the lack of data on medical history and OOP expenditure for each episode of ailments treated as outpatient or inpatient and secondly as a result of ignorance of the high OOP expenditure at the end of life. Among the first study in the Indian context, Ladusingh & Pandey [9] have provided empirical evidence using from the National Sample Survey Organisation (NSSO) 60th round (2004) data that throughout the lifecycle inpatient healthcare OOP expenditure of decedents is much higher than that of survivors. Mohanty et al. [10] have highlighted that during 1993-2012 the increase in annual per capita health expenditure is twice the annual growth rate of per capita consumption expenditure but it ignored to take account of OOP expenditure of decedents. The Availability of recent NSSO 71st round (2014-15) data has provided an opportunity to re-visit the gap in OOP inpatient healthcare expenditure between decedents and survivors and answer questions such as, whether the gap in OOP inpatient healthcare expenditure between decedents and survivors has widened? What contributes to the increasing cost of inpatient death? Unfolding answers to these questions would facilitate to comprehend more realistically the hidden escalating economic burden of OOP inpatient healthcare expenditure. The study is expected to provide key inputs for strengthening the health system in India to meet the pressing demand for public healthcare and cope with the epidemiological transition. The paper is organized as follows: data and methods are described in the next section, followed by a section on results and ends with a section on discussion.
Data and methods

Data
Ministry of Statistics and Programme Implementations (MOSPI) of the Government of India (GOI) collects data on morbidity and health care in India for every ten years interval on a nationally representative sample of households. National Sample Survey Organisation (NSSO), a wing of MOSPI, is responsible for conducting large-scale sample surveys in the diverse field on all India basis. The datasets are de-identified before bringing into the public domain. Unit-record data from last three NSS rounds on ' 
Methods
All out of pocket (OOP) health care expenditures in the year 1995-96 and 2004-05 were adjusted to the price of 2014-15 using Net State Domestic Product (NSDP). According to Reserve Bank of India (RBI), in monetary terms, the NSDP is defined as a measure of the volume of all goods and services produced within the boundaries of the state during a given period of time after deducting the wear and tear of depreciation, accounted without duplication [14] . State level data of NSDP, which is calculated by removing the consumption of fixed capital from gross state domestic product for each sector, at the current price and constant price, were collected from Reserve Bank of India (RBI) website of the government of India [14, 15] . The ratios between NSDP at the current price and at the constant price were calculated for 2014-15 for every state in India. These ratios were used as an inflator/deflator, which is multiplied by the expenditure incurred by each inpatient cases state wise. For a long-term trend study, the choice of appropriate base year is an essential issue. It is practically correct to take a base year somewhere in the middle of the series [16] . It does not seem to be appropriate to take two different base years (i.e. 1995-96, 2004-05) because the goods composition and the relevance of the products and services may be changing over time. Hence, the year 2004-05 was used as a base year for this analysis covering the period of 1995-96 to 2014-15. In other studies, Gross Domestic Product (GDP) [17] , Consumer Price Index (CPI) [18] were used as a deflator to compare the expenditure in different rounds, but those deflators are at national level, state level variation is not captured. On the other hand, NSDP equal to the GDP minus depreciation on capital goods at the state level. If the constant price is taken in the middle of the series it automatically adjust the discounting effect.
Variables used in this study were inpatient expenditure (medical & non-medical), survival status of inpatient, age of the inpatient cases (less than 15, 15-59, 59 & more), length of hospital stay (within one week, within one month), ailment of hospitalisation, types of hospital (public, private). Diseases are classified into thirteen broad categories based on International Classification of Diseases (ICD-10), which is a standard diagnostic tool for epidemiology, health management and clinical purposes [19] . Descriptive statistics, bivariate analysis, and diagrammatic representations were used to describe the change in the mean inpatient expenditure for the decedent and survivors. To explore the effect of inpatient decedents on overall inpatient expenditure adjusting all other factors three separate regressions were applied on three-time points. The outcome variable (i.e. overall inpatient expenditure) used in this study is usually non-parametric and positively skewed with influential outliers. The use of traditional Ordinary Least Square (OLS) with log-transformation cannot correctly capture the skewness of the data. Generalised Linear Model (GLM) [20] can flexible handles the skewed datasets and reduce the problem of outcome transformation. Here, in this study GLM with gamma distribution and log-link function were applied to examine the change in the effect of survival status on inpatient expenditure controlling all other factors. Table 1 inpatient expenditure of disease related to blood and blood-forming organs, mental and behavioural diseases, diseases related to circulatory system, diseases related to musculoskeletal system and disease related to genitourinary system was found to have increased significantly. The expenditure increased by ₹7514, ₹32130, ₹43754, ₹27506 and ₹26193 respectively during 1995-96 to 2014-15.
Results
The mean inpatient expenditure due to disease related to respiratory system among the inpatient decedent cases was ₹3658 in the year 1995-96; it increased to ₹17418 during 2014-15. The considerable increment was observed in the mean inpatient expenditure is observed in external causes of morbidity and mortality related cases, the expenditure increased from ₹9538 to ₹58696 in between 1995-96 and 2014-15. Fig 4 represents the trend of disease-specific mean inpatient expenditure among survivors classified by ICD 10 during 1995-96 to 2014-15. The significant increment was observed in mean inpatient expenditure among the survivors with neoplasm related diseases, increased by ₹46368 during 1995-96 to 2014-15. Mean inpatient expenditure for survivors due to mental and behavioural diseases was ₹9432 in the year 1995-96, which was found to have increased by ₹25501 in 2014-15. Mean inpatient expenditure for survivors because of infectious and parasitic, blood, endocrine, nutritional, metabolic, eye, circulatory system, respiratory system, digestive system, genitourinary related diseases and external causes of morbidity and mortality was found to have increased in between 1995-96 and 2014-15. Table 2 The results of the multivariable analysis are presented in Table 3 Whereas, the inpatient expenditure was found to be statistically significantly lower due to endocrine, nutritional and metabolic, genitourinary related diseases in the year 2014-15 as compared to 1995-96 and 2004-05. As per as wealth status of the household of inpatient cases is concerned, the expenditure was found to be lower among the inpatient decedent cases middle and highest tertile during the year 2014-15 (log(β) = 0.075, P<0.01; log(β) = 0.462, P<0.001) as compared to the year 1995-96 (log(β) = 0.327, P<0.001; log(β) = 1.061, P<0.001) and 2004-05 (log(β) = 0.162, P<0.001; log(β) = 0.531, P<0.001). The amount of inpatient expenditure for staying more than one week in hospital is significantly higher in the year 
Discussion
An underestimation for inpatient decedent cases is obtained while assessing the economic burden of out-of-pocket (OOP) healthcare expenditure. For policy and planning purposes, an understanding of the direction of expenditure among inpatient decedents is required in order to provide important information for healthcare planning. This present study is a first ever attempt in India to find out the trend and pattern across time points and uncovering the reasons behind the unprecedented increment of inpatient decedents expenditure at a disaggregated level. Three rounds of nationally representative survey data were used to boil down under mentioned salient findings. First, the proportion of elderly (60 & more years) among the inpatient decedents has increased by 21.9 units in between 1995-96 and 2014-15. Second, death related to non-communicable and lifestyle-related diseases are increasing among inpatient decedents cases. Third, the significant increase in Inpatient decedents expenditure in the middle age group. Fourth, among the inpatient decedents; diseases related to neoplasms, circulatory system, genitourinary and external causes of morbidity were found to have a high amount of expenditure for And finally, controlling all other potential correlates, the inpatient decedent expenditure was found to increase significantly and the difference in the mean out-of-pocket inpatient expenditure between survivors and decedents widened over the period of time.
Along with demographic transition, the epidemiological transition is serving to shift the disease pattern from infectious and communicable diseases to non-communicable chronic diseases among middle and older ages. Disease related to neoplasm, circulatory system and external causes of morbidity and mortality are the principal reasons of hospitalisation among inpatient decedents. Whereas, diseases related to certain infections and parasitic diseases are the prime reasons among inpatient cases who survived. The significant reduction in the percentage of deaths among inpatients with unidentified symptoms indicates the medical advancement and more concentration of certain types of known diseases among all hospitalised cases. It is apparent that the cost of inpatient care tend to increase with age as it was found that expenditure in the age group 15-59 and 60 plus is higher as compared to below 15 age group. This result supports the finding that inpatient decedents expenditure is inversely proportional to the life expectancy [21] . The old, as well as middle age group, bears a significant contribution to this rise for both survivors and decedents [22, 23] . As an evidence of the end of life hypothesis [9] , the expenditure for inpatient decedents is one of the most important factors in escalating the expenses for treatment care for non-communicable diseases [24, 25] moreover epidemiological transition [26] .
The evidences are there that decedents spending shorter time at hospital tend to spend more as compared to survivors [27, 28] . This increasing percentage of stay among the inpatient decedents is another reason for increment in the cost of dying. This finding indicates the requirement of major improvements in the short stay units (SSU) among the hospitals.
The mean inpatient expenditure has substantially increased among the highest tertile income group in between 1995-96 and 2014-15. Undoubtedly, the private healthcare sector in India provides high quality and adequate services but to avail that service people are compelled to pay the higher sum of wealth. People with more severe and deadly diseases are more likely to go private sector for better treatment, as a result, they pay a substantially higher amount of money than that of the public sector. The gap in expenditure between private and public hospitals has increased over time especially among the older ages [29] . These results are consistent with all other studies in India [30, 31] . The increasing use of private hospitals over two decades in India is one of the reasons for concern while we talk about equity. Although, a limited amount of funds allocated to public health programs, the unwillingness, and inability to shoulder the responsibility led to the dominance of private sector in delivery, out-of-pocket financing, and fee-for-service [32, 33, 34] .
It was found from the bivariate analysis of this study that the increment in mean inpatient expenditure was more during the last decade. For further research the total inpatient medical expenditure was broken down into its components out of which medicine expenditure, doctor's charges and diagnostic charges contributed the maximum. This result indicates the technological development and invention of sophisticated medical equipment in medical care [35, 36] . The term 'mediflation' [37] articulated is properly suited here. The mean inpatient expenditure on medicine, bed charges and diagnostic tests have substantially increased among all the age groups. Latimer et. al. [38] has mentioned in his study that patient near to death are more vulnerable to accessing hospital visits, consultations and undergo the major diagnostic test. Buntin et. al. [39] has found that the major reasons behind increasing intensity of physician services are measurable changes in the demographic composition, place of residence, prevalence of health conditions. Promoting generic drugs, reference pricing, incentivizing physicians and pharmacists, long-term value based and outcome-based pricing, public-private partnership can be effective ways for reducing drugs and diagnostic related expenditure.
The results of the study for the period of 1995-2015 suggest that out-of-pocket expenditure near the end of life is large and escalating. This finding of the study shed a light on how much medical related expenditure of dying affect the resource in the last one year of life [40] . This issue has a significant policy concern when we talk about health care reforms. More importantly, the more amount of saving is required in the middle age group and the elderly to cover their future health care needs. Strong rules and regulations are required to chain the over pricing in the private sector. Stringent interventions are required to take from the state as well as central government side with allocated funds as well as monitoring and supervising entire public health care system. The amendment in the existing retrospective risk-sharing arrangement as mentioned by Shmueli et. al. [41] and vliet et. al. [42] is very much relevant in the context of India. The maximum mean inpatient decedent expenditure in the age group of 15 to 59 and 60 plus indicates that there is a strong need for age-based risk adjustment and segmentation of end-of-life care. Insurance indirectly provides protection to the household from large health expenditure. India's most recent moves towards achieving universal health coverage are to prioritize financial protection health security against impoverishment across all irrespective of socio-economic status [43] . One option to avert high level of expenditure due to inpatient out of pocket expenditure among decedents as well as survivors can be mutual contributions from central and state government as well as from households. This study indicates to design future social insurance based on the health-based value of out-of-pocket expenditure rather than their pure consumption value to tackle the burden.
This study not only fills a research gap in understanding the trend and pattern of inpatient decedent expenditure in the Indian context but also initiates the discussion on the need to rationalize the above-mentioned issue in the framework the health care system in India.
The findings of this study should be generalised with caution. The above discussion on the results of this study and their interpretation are subject to the limitations of the data. The data used for this study are taken from a nationally representative survey of households designed to collect data on morbidity and health care of individual members in the sampled households, not from admitted inpatients of hospitals or administrative records of the hospital. As such, data used for the analysis in this paper are subject to recall bias and digit preference. For this reason, the results and interpretations are influenced up to some extent due to reporting bias.
